Induction of cytochrome P-450 and 5-aminolevulinate synthase activities in cultured rat hepatocytes.
Cytochromes P-450IIB1 and P-450IIB2 were recently shown to be inducible in rat hepatocyte cultures maintained on a reconstituted extracellular tumor matrix (Matrigel) as indicated by increases in P-450IIB1 and -IIB2 mRNAs and immunoreactive proteins (J. Cell. Physiol., 134: 309-323, 1988). Here we show that treatment of cultured rat hepatocytes with phenobarbital and other compounds known to induce P-450IIB1/2 in vivo increased spectral cytochrome P-450, immunoreactive proteins, and benzyloxy- and pentoxy-resorufin dealkylases, activities known to be specific for cytochrome P-450IIB1/2. These increases were observed when cells were cultured on either Matrigel or collagen matrix in Williams E medium. Cytochrome P-450III was also increased by phenobarbital and dexamethasone on either matrix. Propoxycoumarin depropylase activity, which has been proposed as a specific activity catalyzed by cytochrome P-450III, was increased 3-4-fold more by treatment with 3-methylcholanthrene than by phenobarbital or dexamethasone. The activity catalyzed by P-450III could be distinguished from that catalyzed by other P-450 forms using the specific inhibitor triacetyloleandomycin. Benzoyloxyresorufin dealkylase was also increased in these cells by treatment with 2,4,5,2',4',5'-hexachlorobiphenyl, glutethimide, or mephenytoin. Treatment with phenobarbital or 2-allyl-2-isopropylacetamide slightly induced 5-aminolevulinate synthase activity. 5-Aminolevulinate synthase activity was slightly increased in cells treated with phenobarbital or 2-allyl-2-isopropylacetamide. Succinyl acetone also induced 5-aminolevulinate synthase activity and, in combination with either of the other two drugs, synergistically increased the enzyme activity regardless of whether cells were cultured on collagen or Matrigel. These results indicate that with simple and economical enzyme assays for holocytochrome P-450 and 5-aminolevulinate synthase, the rat hepatocyte culture system can be used for studies of the interrelationships between phenobarbital induction of cytochrome P-450 and heme metabolism.